Demonstrate that the rabbit may be used in the training of surgery, in addition to present its perioperative care.
Introduction
In the last 10 years, the medical science has been noticing even more the potential of the white rabbit (Oryctolagus cuniculus) of the New Zealand lineage 1 as an experimental animal model for the research in video-surgery, general surgery, orthopedics, gynecology, vascular, craniofacial and urologic [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . However, there are few information with a good scientific evidence, regarding the perioperative care [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] 17 .
To discuss about the need of the pre-surgical fasting for the rabbits that will be submitted to any anesthetic-surgical procedure, we need to expose some particularities.
The rabbit is a monogastric herbal animal that has a hypocontractile stomach, with thin walls composed of a weak muscle (exception to the pyloric area) 18, 19 . As a consequence, the food itself pushes the gastric content up to the pylorus, where it is gradually injected by the small bowel by strong contractions, not being possible to occur vomit reflex 2, 17 .
In addition, it has the habit of cecotrophy [17] [18] [19] . It takes place when the animal intakes directly from the anus the cecotropes (pellets constituted by a high index of proteins and vitamins, formed after the bacterial fermentation occurred in the cecum) 1, 17 . Cecotrophy therefore occurs mainly in the periods between midnight and 02:00 am, and again at 08:00 am 18 . Once the cecotropes are consumed directly from the anus, the habitation on a fenestrated bottom does not hinder the cecotrophy 1, 18 . The time of permanence of the food bolus in the stomach varies from 3 to 6 hours, and, even with a previous fasting of 24 hours, the food still remains inside the stomach 19 .
In relation to the maintenance of its daily serum glycemic rates, we have the range of the normal settled between > 75.5 to < 150 mg/dl 16, 21 . Although the scarce literature commenting this theme 17, 21, 22 , the rabbit is an animal that, under stress, frequently suffers an increase of the blood glucose levels by sympathetic discharge. Thus, in the occurrence of any cardiac stress, transportation, containment, presence of hypothermia, hemorrhage, type of euthanasia technique (for instance, beheading), fear and/or pain, will evolve with the hyperglycemia 21, 22 .
There are many advantages that recommend the rabbit as an experimental animal model 2 . Among them, we have the easy handling. However, we must remember its particularity related to the bone fragility prone to fractures of limbs and high likelihood of cervical dislocation with consequent death, when handled incorrectly. Thus, in order to avoid injuries, we should take the animal by the skin of the dorsal-neck area with support for the weight of its body, avoiding that it is squirming or kicking with their back legs, creating a tonic stillness 2, 17 . Another way to take it would be catch it with only one hand, putting it packed in our upper limb, and it must be remembered that it is a position that must be used for a short time, because it is stressful to the animal 17 .
For abdominal surgical procedures through laparotomy, it was proposed in several studies different anesthetic protocols for many isolated or combined routes: inhalation, endovenous, epidural and intramuscular, depending on the effects related to the anesthetic used and the physiological and behavioral parameters related to the rabbits 2, [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] 17, [22] [23] [24] .
Often rabbits are considered difficult to anesthetize 3, 23, 24 , particularly for problems related to endotracheal intubation, due to the small size and shape of its oral cavity, making it difficult to view the larynx, especially for the long distance between incisors teeth and epiglottis, a trend to laryngospasm and respiratory arrest 17, 24 .
Therefore, some authors suggest the execution of an intubation without viewing the glottis 24 , or guided by fibroscopy 3 , or simply the exclusive execution of tracheostomy 3, 23, 24 . Still, we must highlight that there is a high risk because of these characteristics, for the occurrence of glottis edema during the intubation process, due to the common incidence of local trauma, which could generate the need for early euthanasia 24 .
The execution of euthanasia is a common practice, and it is important that, in addition to be fast, it is free from stress and pain. Methods of euthanasia may impact the study results, either directly with qualitative or quantitative changes of a parameter to be measured, or even generating histological changes, or indirectly, due to the circumstances associated to the technique, handling and exposure to other animals killed 22 . Most studies adopts as a technique of euthanasia the injection of overdose of barbiturates, for instance, pentobarbital sodium 2, 7, 9, 10, 23 , or injection of potassium chloride 6, 8 , up to a recognition of the animal's death, through the absence of heartbeats, breathing movements and reflexes.
Through a prospective, consecutive study, it was conducted many periods of preoperative fasting, immediate preoperative blood glucose dosing and at the end of the abdominal surgery procedure, in addition to the execution of a anesthetic and euthanasia technique protocol proposal and euthanasia, with the purpose to demonstrate the perioperative handling of the rabbit and its advantages as an animal model for training in abdominal surgery.
Methods
Thirty-two white rabbits (Oryctolagus cuniculus) of the New Zealand lineage, male, weighing less than or above 3000
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grams, healthy, provided by a single breeder (Granja Grota Azul Upon arrival at the laboratory, they remained in galvanized and plastic cages (on the sides and at the bottom), with dimensions of 60x50x30 cm, in an environment with reduced light, silent, with a room temperature about 20 to 28°C for at least 40 minutes. After they were taken, one by one to initiate the anesthesia, handled and hold properly 2, 17 .
After applying the first dose of the anesthetic solution prepared (see anesthesia item), it was performed the weight of the animal, punctured access in the marginal ear vein with a needle type butterfly number (n o .) 21 to 23 for blood collection in order to dose the initial blood glucose and intravenous hydration during the intra-operative procedure. Then, they were placed and contained in the supine position on the bench with the aid of ligature in its members with flexible plastic catheter of the serum.
Anesthesia
The animals were anesthetized after the fasting preestablished, through intramuscular injection of a solution prepared with ketamine hydrochloride (30 mg/kg) and xylazine (3 mg/kg).
We performed the trichotomy of the abdominal area and local infiltration of the abdominal wall with 5 ml of lidocaine 2% diluted 
Blood glucose level
The blood was collected for measurement of glucose levels during ear vein puncture (initial blood glucose) and immediately after the removal of the stomach and spleen together (end blood glucose).
Surgical procedure (total gastrectomy with splenectomy)
After five minutes of abdominal wall infiltration with lidocaine, it was performed a median laparotomy. After opening the cavity, the stomach was pulled and applied to the great curvature, with two points separated with the 2.0 cotton thread to repair the stomach, where this organ was pulled by the weight of the clamps type Kelly (Figure 1 ). Twenty minutes after the laparotomy, we proceeded to the total gastrectomy and total splenectomy in block as follows: 
Statistical analysis
For comparison of the measures assessed, it was used the Wilcoxon test and, in order to verify the degree of association between two variables, we used the Spearman correlation Positive values of this coefficient will indicate a direct linear relationship, i.e., as one variable increases, the other one also increases, and negative coefficients will indicate an inverse relationship, i.e., when one variable increases, the other one It was taken into account in this study the p value < 0.05 statistically significant.
Results
The sample of 32 rabbits presented in the age range from 3 to 5.5 months, mean = 4.578 (Standard deviation, SD = 0.7417), and body weight from 3000 to 4200 grams, mean = 3407.81 (SD 331.689).
The anesthetic surgical procedure performed in the study had a mortality rate of 3.125%, expressed by the death of an animal, which occurred during the laparotomy, 15 minutes after the completion of repair points in the stomach. In addition, it presented a morbidity rate of 6.25% (2:32 * = Trying to define the total gastric content as close to reality as possible, knowing that the density of water at 20°C, major constituent of the drained contents through the orogastric probe, is approximately 1 g/ml, it was taken into account that 1 ml of gastric
fluid is approximately equal to 1 gram
27
. Thus, we performed the conversion of the amount of fluid drained by the probe in milliliters to grams, following this principle, resulting in a total estimate of gastric contents. ** = It represents the occurrence of the death during laparotomy, making it impossible to measure this value. In accordance to the data exposed in Table 1 , trying to verify if there is a correlation among the variables (fasting, blood glucose, gastric content), we applied the Spearman Correlation (ρ) 25, 26, 28 represented through the results disclosed in the Table 2 .
N FASTING (hours)
GLUCOSE
TABLE 2 -Spearman correlation coefficients (ρ)
between the fasting time and the gastric content.
Note: CG = gastric content; J = Fasting; N = 32.; p = statistical significance; Prob > |r| under H0: ρ = 0
Regarding the glucose blood, the animals presented the surgical procedure performed, an increase statistically significant of glucose blood (p<0.0001), with an initial mean glucose blood = 199.4 mg/dl and end mean glucose blood = 326.1 mg/dl (Table 3) . Note: N = number of sample considered; GLI = glucose blood; DifGLI = difference calculates by the subtraction GLI end -GLI initial; DP = standard deviation; *In N, it was not considered the animal n o . 14, as it has evolved to death during laparotomy, making it impossible to dose the final glucose blood; **Regarding the Wilcoxon test for the samples related.
Discussion
The sample consisted of young or early adulthood rabbits. The cost of these animals was, on average, R$ 36.00 (approximately R$ 12.00 per kilogram of body weight). It was presented as an affordable animal, easy transportation, handling, sweet and with a low morbid-mortality during the study.
It was found that the rabbit, in spite of the fast, always remained with some gastric content, as shown in Table 1 , as reported in the sparse indexed literature 18, 19 .
It is believed that this fact should occur due to the continual habit of cecotrophy and ingestion of hair, that the rabbits have, regardless living in cages with fenestrated bottoms, because the cecotrophy occurs from an anal reflex after the arrival of the cecotropes in the anus, and the animal licking the area intakes it without them falling on the cage's floor. Another fact is also the habit of eating one's own body hair, although it is more common in pregnant female 17 , it was found traces of them constituting the gastric contents in all the study animals.
After analyzing the results, it was observed through the Spearman correlation coefficient that, with a statistical significance, fasting for liquid and solid presented a negative moderate linear correlation, it means, a moderate tendency for the In addition, it is believed that in relation to total gastric content, in a justification for presenting a moderately positive correlation (ρ 0.476), i.e., with the extended fasting presenting a trend to increase its content, it was believed that the animal undergoing long periods of fasting presented a trend of a higher intake of fluids while it has access to water, possibly in an attempt to decrease its hungry feelings.
Regarding the blood glucose, it was statistically significant (p<0.0001) the increase in the initial blood glucose values measured in relation to the end blood glucose values.
Its increase confirms what the current literature says, it means, under stress (fear, pain and surgical trauma), the animal becomes hyperglycemic with values at least greater than 147 mg/dl 16, 17, 21, 22 .
In addition, it is worthwhile to highlight that all animals in the sample, in spite of being subjected to prolonged fasting times, showed no episodes of hypoglycemia (glucose blood < 75 mg/ dl 21 ).
Regarding the protocol of intramuscular anesthesia used in this study, it is believed that it is feasible, viable, cheap, easy to use, that has as the main complication the respiratory arrest of the animal. All animals, except the animal that died, received at most an extra dose (1/2 of the initial dose) for the maintenance of the anesthesia. In the case of the animal that died due to an idiosyncratic response, it required 3 extra doses of anesthetic prepared solution, his death occurring due to the respiratory arrest right after the infusion of the last dose of anesthetic. However, before the entire sample, it was considered an acceptable mortality rate.
In relation to the surgical procedure (total gastrectomy and total splenectomy), it is important to highlight that the rabbit has an anatomy of easy identification, with humanoid similarities that can be used in other experiments, especially those related to the vascular surgery and digestive tract, in addition to the cephalic fixation of the xiphoid process in the chest wall to have assisted greatly in the presentation of the operative field and have decreased the incidence of iatrogenic pneumothorax.
Regarding the technique of euthanasia, it was fast, with a length time below 10 seconds, without the need for doses higher than 10 ml of potassium chloride 19.1% in order to finish the act.
Conclusion
The rabbit is an experimental animal model feasible to be used in training in surgery, with many advantages such as:
accessible cost, easy to handle, sweet, low morbid-mortality, likely to be anesthetized via intramuscular, in addition not to have any trend to hypoglycemia and does not require preoperative fasting for the execution of abdominal surgical procedures.
